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A METHOD FOR INTRODUCING CONJUGATED CAPS ONTO 
MOLECULAR FRAGMENTS AND SYSTEMS AND METHODS FOR USING 
THE SAME TO DETERMINE INTER-MOLECULAR INTERACTION 

ENERGIES 

5 

[0001] This application claims benefit of U.S. Provisional Patent Application 

Serial No. 60/463,753, filed April 17, 2003, the disclosure of which is hereby 
incorporated by reference in its entirety. 

1 0 FIELD OF THE INVENTION 

[0002] This invention relates to a method of introducing conjugated caps onto 

molecule fragments. After the molecule portions have been capped, the 
intermolecular interaction energy between the decomposed molecule and a second 
1 5 molecule can be calculated using the molecular portions. 

BACKGROUND OF THE INVENTION 

[0003] A grand challenge in computational chemistry and biology is the 

20 accurate quantum mechanical calculation of interaction energies for molecules, 

especially larger biological molecules such as proteins. Due to a larger number of 
atoms, standard full quantum mechanical or ab initio calculation of intermolecular 
interaction energy is beyond computational reach. Currently, most theoretical studies 
of biological molecules employed classical force fields that are built on pair- wise 
25 atomic interaction potentials. Despite the success of classical force field methods in 
many applications, they still have significant limitations and quantum mechanical 
calculations of interaction energies are often required, e.g., in studying enzyme 
reactions. 

[0004] Recently, a popular approach to applying quantum mechanical 

30 calculation to biological molecules is the hybrid quantum mechanical/molecular 
mechanical (QM/MM) approach in which one combines quantum mechanical 
methods with molecular force fields for large molecules. In this hybrid QM/MM 
approach, one employs quantum mechanical or ab initio methods such as Hartree- 
Fock (HF) or density functional theory (DFT) methods to treat a small subsystem 



